Features of the relative positions of open clusters and two superbubbles in the vicinity of the Sun, the Local Bubble and the Eridanus Superbubble, are considered. It is shown that the open clusters are concentrated toward the neutral gas shell of the Local Bubble, while there is a deficiency of clusters inside the cavity. All clusters associated with the Eridanus Superbubble belong to a compact group at the northern edge of the shell; no clusters are present inside the superbubble. Kinematics, age, and other physical and chemical properties of the clusters are investigated. It is found that the metal-deficient clusters and the clusters with high velocities are absent in the sample considered; i.e. the properties of the clusters associated with the Local Bubble and the Eridanus Superbubble are typical of the thin disk objects of the Galaxy.
INTRODUCTION
Interstellar matter within several hundred parsecs from the Sun contains numerous regions, known as superbubbles, filled with hot (up to 10 6 K) ionized gas but lacking any neutral hydrogen. It is assumed that these structures are formed by dynamic effects of supernova explosions and/or stellar winds from young hot stars. The interstellar gas swept up by an expanding superbubble forms a dense shell of cold neutral gas around the bubble.
Open clusters are non-uniformly distributed in space. There are regions with high density of clusters as well as zones where clusters are missing or their spatial density is extremely low. We will consider features of spatial distribution of open clusters in the regions of two superbubbles, the Local Bubble and the Eridanus Superbubble, the distances and boundaries of which, compared with other bubbles of the solar vicinity, are most precisely defined. It is assumed that the formation of the Local Bubble was triggered by explosions of about 14 to 19 supernovae in the Pleiades B1 Subgroup (Breitschwerdt et al. 2009a ) and the stellar wind from young stars. According to many literature sources (see, e.g., Breitschwerdt et al. 2009b) , the age of the Local Bubble is 14.5 Myr.
It is believed that powerful stellar winds and explosions of supernovae from the Orion OB1 association have created the Eridanus Superbubble (Reynolds & Ogden 1979) . The dynamic age of the Eridanus Superbubble is considered to be about 5 Myr (Brown et al. 1995) ; another estimate gives ages of 4.3 to 8.8 Myr (Lee & Chen 2009 ).
Studies of kinematical, physical, and chemical properties of the open clusters associated with superbubbles are of interest for understanding environmental conditions in the solar neighborhood.
INITIAL DATA
We use the catalogue of fundamental parameters of the open clusters 1 (Gozha et al. 2012a ) as the source of data for the open clusters. This catalogue was compiled by us on the basis of the latest published data.
3D maps of diffuse matter in the solar neighborhood were derived in Lallement et al. (2003) from interstellar Na I absorption study. Studies of the local interstellar medium have shown that the Sun is within the irregularly shaped area of extremely low density of gas, known as the Local Bubble. The Local Bubble has the shape of a tunnel and opens into the surrounding halo at high galactic latitudes. The boundaries of the Local Bubble were found at a distance of about 100 − 150 pc from the Sun in the projection on the galactic plane. The maps in Lallement et al. (2003) reveal several interstellar tunnels that connect the Local Bubble to surrounding cavities. The Eridanus Superbubble is one of these nearby cavities located in the southern galactic hemisphere. The boundaries of this sperbubble in galactic coordinates (0.75 keV X-ray data) are shown in Heiles et al. (1999) . The Eridanus Superbubble region lies between ℓ = 185
• and 210
• and −50
• (Burrows et al. 1993 ). Its size is ∼ 300 pc. Figure 1a ,b shows the edges of the Local Bubble according to Lallement et al. (2003) , projected on the galactic plane and the plane of galactic rotation, respectively. The curves in the figure show a neutral hydrogen wall surrounding the Local Bubble. In Fig. 1a The different directions of the vectors of cluster velocities tell us about differences in the impulses received by clusters at the time of their formation, therefore the clusters of the Local Bubble are not likely to be formed in a single act of star formation. The directions of the vectors in Fig. 2a,b show that most of the clusters came nearer to the bubble from distant areas and they are now near its shell, most likely, by coincidence. It is not possible to specify using these data alone whether the supernovae that triggered the formation of the bubble were the members of any of the fifteen clusters over a time span of 14.5 Myr.
SPATIAL AND KINEMATIC PROPERTIES OF OPEN CLUSTERS IN THE REGIONS OF THE SUPERBUBBLES
The shell of the Local Bubble contains two young clusters, Mamajek 1 and The velocity vectors of these clusters are directed outwards, to the shell. Hence, it is likely that the process of birth of these clusters could have been triggered by compression of the gas in the expanding shell from the supernova that gave birth to the bubble.
Thus, it seems that most of the clusters are near the shell of the Local Bubble accidentally. However, the shell is located where the clusters are now observed apparently not by coincidence. Hot gas moving away from a star compresses the matter in its path, forming a dense shell. The centers of consecutive explosions of dozens of supernovae do not coincide; therefore, the shell of the bubble must not be spherical. Gas flows in different directions are not identical due to environmental heterogeneity: the expansion is more intense into medium of lower density. Where the expanding gas meets a barrier, its motion should stop. The star clusters could be such barriers. Perhaps this is why we observe a large number of open clusters in the bubble shells.
Let us consider the positions of the open clusters towards the Eridanus Superbubble. Figure 3 shows the Eridanus Superbubble region in the galactic coordinates according to Heiles et al. (1999) , as well as open clusters located in this area. We plotted these clusters as open circles. The Orion-Eridanus complex is a known star-forming region; that is why it is not surprising that clusters are localized there. All clusters associated with the Eridanus Superbubble are found in its shell. Concentration of eleven clusters (ASCC 18, ASCC 19, ASCC 20, ASCC 21, Briceno 1, Col 70, NGC 1976 , NGC 1977 , NGC 1980 , NGC 1981 at the edge nearest to the galactic plane is clearly visible. The clusters are not observed within the bubble. The edge of the Eridanus Superbubble nearest to the galactic plane is located at a distance of ∼ 100 pc from the plane, while the external clusters, marked in Figure 3 by filled squares, lie much closer to the galactic plane.
All eleven clusters associated with the Eridanus Superbubble are young, but most of them are older than the estimated age of the superbubble. Apparently, only the formation of the three youngest clusters (t ≈ 5 Myr for two clusters and t ≈ 9 Myr for the third one) can be related to stimulated star formation that was triggered by shock waves from supernova explosions, which gave rise to the superbubble. It is possible that, like in the case of the Local Bubble, the expansion of the Eridanus Superbubble was slowed down by the presence of clusters that are now in the shell and by the molecular clouds (e.g., Lee & Chen 2009, Fig. 7 ). All clusters related to the Eridanus Superbubble move away from the bubble. The kinematics of the clusters of the Eridanus Superbubble is typical of that of the thin disk objects (see the data for the velocity components of the Eridanus Superbubble clusters in Gozha et al.(2012a) catalogue).
PHYSICAL AND CHEMICAL PROPERTIES OF THE OPEN CLUSTERS IN THE REGIONS OF THE SUPERBUBBLES
The clusters associated with the Local Bubble and the Eridanus Superbubble are closer than 600 pc from the Sun, and they all belong to the thin galactic disk according to their spatial and kinematical properties. Therefore, we have the right to compare their parameters to the corresponding characteristics of nearby clusters (d < 1 kpc) selected from our catalogue on account of kinematical and chemical criteria for belonging to "the thin disk" (Gozha et al. 2012a,b Table 1 . The number of clusters used to determine the parameters is given in parentheses.
In the table, we are primarily interested not in the absolute values of the parameters for the samples of open clusters, but only in their comparative characteristics. Ages of the clusters associated with the Local Bubble vary from 4 Myr to about 800 Myr, while all of the clusters of the Eridanus Superbubble are young (from 5 to 44 Myr). The mean age of "the thin disk" clusters within the nearest kiloparsec is the largest of these three samples, being outside the errors limits. The mean orbital eccentricities of the Local Bubble clusters and of nearby "thin disk" clusters are practically the same and they are larger, outside the error limits, than the mean eccentricity of the Eridanus Superbubble clusters. The mean metallicity for the clusters of the Local Bubble is typical of objects of the thin galactic disk; it is slightly higher than that for nearby clusters of "the thin disk". The differences in the mean parameters of open clusters in the regions of the two studied bubbles testify, most likely, to different conditions for star formation in different places in the thin galactic disk. 
